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(54)Optical Fiber Communication Device 
(57)Abstract 

An optical fiber communication device that the present invention 
provides includes, corresponding to the above and other objects, one or more 
optical fiber lines that are connected to define the optical fiber communication 
device, a signal sending device that is connected to the optical fiber line and that 
sends an information holding signal into the optical fiber line, and a signal 
amplifying device that is connected to the optical fiber line and that amplifies an 
information holding signal by an optical unit. 

The signal sending device is preferably a signal generator that 
generates a modulated signal for each wavelength. The signal generator is 
connected through optical fibers for connection that have a length selected by a 
Fabry-Perot interferometer, is tunable to stably provide a signal source, and 
includes a gain medium that can be urged. 

The signal amplifying device of the present invention has a configuration 
in which a Raman pumping beam is introduced into the optical fiber line to 
increase an energy level of the information holding signal. 

An information holding signal is easily amplified by a genuine optical 
device, and bad effects due to attenuation are compensated in the optical fiber 
communication device of the present invention, so that integrity of the optical 
fiber line is not impaired. Furthermore, a wavelength modulating device is also 
included in which a plurality of information holding channels for each wavelength 



can be transmitted through optical fibers and the information holding channels 
for each wavelength can be uniformly amplified by the signal amplifying device. 

Novel various characteristics that are taken as a principle of the present 
invention are described in claims in detail. A configuration of the optical fiber 
communication device, a method of operating the device, various objects, and 
various advantages of the present invention are described below in an 
embodiment while referring to accompanying drawings. The same component 
in each of the accompanying drawings is designated as the same reference 
numeral. 
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Aft IS 65 3 ^ r ^ /OiVlftE«fll»#K;wu 
-c»fij£2)»oS{|t^^'C^i>> Mr *J 7 r f /* Pk 

^m- A-r i> x r> k&%7 t i '*fe&&to<on 

Z> s m&it 7 T 4 '* - 7 T -f V • o - # « 

S Wo 

# 44 »i & 3 r to m <o\m \> KW&#}K<D?>-m&4tL 
lisc^^ 1 ^o^M^^j&^n-t^i?**^ 7 * h*« 



{99 «f flP jW * O ft ftj m 9 8 # ^ \n X s ffl 3fi = 



Oca lYiR « O ft BB % 9 9 «»ctei' flJIci^T 
— * - v it 7 t >r o 



(iou 3t ^ r >r ft & tt x- o 




h ^ ^ + * A- ft 


■9- *fe » tit £ v & 


ft 






£i m. 
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i« 


PL X 
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^) 7t 7 T *f ^ ifi 
















(102; 4* ft- iff O ft 
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1 51 


k: 


to X > IW lb 7 




# ^ 
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— A 




^ -r * « it 




ft-* 










^ i& & » w: ^ ^> 




, %r 




X. 
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*> 


-7t 7 t ^ i* ft 


ft ft 0 














(105) *7 7^/^ 


ft S 


* 


-e 


^> ^> 


t 


, ^ ^ -r ^ ft 
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& <* ^ 36 He *c *5 ^ * L n 

7 T -f <ft flit „ 

■r yjf iftl^K m # ^ 7* - ^ t ft % *r - ^ 

*fc7 7-f'**<tfe|ito 

( 105) ft|fH«OMa» 1 0 4«»Cfc^t, ffJfcliK 
4 4B & (K o 



SH"SG0-23B277 (10) 
('07) tetrifl*<oi5®Jfei 0 3 « rc ^ v^t , * n -e 

noiwid^yittt^u-ir^M * - k* a* « * a: 
c io9> t 7 7 1 ^'Aisifeif *>ots & ja m & fe *k 

JiO?^^**^**:, * Hi X * 0 , HQ fc ^ 

ifc 3e 35 t* *>> , 7Tt*>) -^°-3Psii!^K:fe^^L 

<D ftU =fc tfc £ , 5r {fc *. ~C 0 . R flJ W1J 4fc * ^ , A* 
& O^^-^^f * - K M # L 4!) b 
nfc* 2 7 7 / ij • d - *t »fl it 

(ho) %^if^Ofe^SH1 0 9 Jj* VL *s \.- X , to Be 7 



-t«-fr-£*»(*<t> yfitV^t7 7-f 

(no # an- w * o m m m 1 1 dj&k^^t, auietf 
«ijKfc&,i«tfoi*b#*^A,-T:v^;i>. 7 t >r 

A ft ft o 

*-L*>**ctiC%:^A,-e^*v 7t774'*jft4*ifctfc» 

(115J jt7 7^/>'i4ffiJ|it^Ot, & a* « «E At *K 

J:<D7^^«««*ii, %r « i t *»• 0 , *tj SB « 
56 4 iS d'» S 1 J: S 2 O 7 7 7* 'J • -* n - « « 

^^>y-?yu^ifc^iiijiM{$6^^X'^0, ift 2 7 7 7* 



i; ^° D -£|^iBt^l 777" y - *e * - & ffit « 

att AT & to 

^rPlff^O«feSlNi1 1 5 2h IC *r -c , m se: & 
T ; btb>0 , &r^^-r^rc^ofettc^#A,X'io-Ov fin 

K! SI 2 7 7 / 'J 

* W L t V * * * jt7 74 /^fl[«Io 

(115) ^oi^ffi^ 1 1 4 * *c *»- -c » an se * 

v ** « & tlfc > iKx^^-^^*^T*ifefllt^, 
& it o 

(ii<J) & *F iff * <D fc» tffl 5H 1 1 AU't, »l llci * 
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ft ft ft ft o 

en?) <ftfrtiS*^feBjmi 1 5 » « * ^ x * na ne # 

^ y - j. £ #j E -9 f - * iLfc/Sfl^-er^ftllEft 

-tirL^-fcftft*^^"*:^** ^ 7 7 >f ^'AftSlo 
(118) it 7 T 1 A « ft * * & & <5 ft ft **\ 

*^-\-*^tff-*$fe3:&tl:£, 8*<s-^S£3=ftftK*S 

Kftj&tei*K:»c>xttft*n*: 1 ^*fcii^ny 
±©?^>'i*teftft*< * I* *. X 9 > mi fc « -S 
»4«H»''#1*f^»2077/« • -5 a - M 
ftftrcte^^L^^nfci'-^'^-i * — K * W L» 
a>^te«XsW/*^*ffc*fcS&X'*9. K 2 7 7 / 
y . ^d-s|«>K)K1 . ~e D - ft ft co 

K ft ^ X f J s ttMl 77/11 • ~? ° ~ ft UK & 2 
^o^a^ttft^^fi tb2i%:$fc*feT*>Ai*><oft 

ft * * A> X- * 0 . It ft 2 7 7 / !) • ^ □ - « ft ^ 
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* j: ^ * > -J * * 'fcr W u x o . ft 3 7 7 / y • 

~? ° - ft ft Ifc 1 ? T 7* y --Co-*cftWl|S-& 

^L*>e>nxi>*>£ ^ j; otK 20(0/?i2«fe 
o-^*7^*^«if%J:^/xoti^, 7t 

7 T 36 ft ft o 

<n?; tt ift I*# <o*tiea # 1 1 8 # *c * x * ft ? 

ft ft a 

(i2o> <ksi-i!R*<ofeiisi*fci 1 9«tci*^t. au«e* 

*Bfe*W»« 1 jfc 7 T -f 

& « ft ft o 

(121) /^^^5R(otoKfl$tti 1 ? mit ^^-c, fin*}* 

-trL**>ftft*^^X- t77^(/^fflfei B 

(122) jt77i/^fl*fct*ot, tit is ft ft 



^^-r*^f»-**fe*feftftt* aMt-^&^ftftKJS 
KeiSiWKjfi^tfcl^nfc 1 o * *i -t n J(M 

jbo^v^fciftftt. *Hictfe^ tt^-^v 

it * « ^ w - *■ P A * - K * £ A, X* * D , fit « # 
46O3K:«ftftt%r^A,-C^0, s*2i*?&£ftft 

A* 7~T 7* II . - fcf t tA,tV^» 7t 7 T -t 

ia ffir ft ft * 

(125) <fe g» # O *fi Jfc 1 2 2»Kif^t» Si) se 2 

liiwife^^Fd^jse^-r^-f * - k * m # <o # « 

*££ * W U X I * * , )t77^f/<i4ffi»io 

T 7* <) -^°-ftft^^#ft:*fiiiW*:*fU. to 85 

7x iK ft (M ** O V 3 rc^L^)S)fi[»OiE«ft-C-XS«l 
T^ftft'&rtajtxv,-^ *77^^]*fl*i. 

(125) #rfii^o«ii!jj* i 2 2«K^i>t, /to sex 



Wftft£ ; &i**gfi*-&A,-e^;>b, t77^' J *ffl 

ft ft o 

^ t* «t ft ft % ^^7°tr-^^*^T*ftft<t, 

Xffl>fr^*>ftft<t, V*jfCl'4f77</*iltt 

ftft o 

(127) ^^ffl^oieajs 1 2 6?ft»cio'^t> m it* 
^ t° ^ ~ ^ t is** * - ^ t %-«ffi-fr-*r*mjfcft«/y> 

a flf ftfto 

(128) #«t»#oiGHft12 6:»ic*j\.*-c> (WE* 
^/t-^^tgoK^-^^-^^^ffi^-^^fltiKft 
ft ^ Bt # ^7° *-**m&fc&Mi&K&3jfa£sft 

-^Ui6*ftft 1 5r^A,X-V.>^ w 7t 7 T < ^ .fe & ft 0 
(12?) 7t 7 T >f A <§ ft ft X O X . » j6 « ft ft AV 

^^-r^yu^r^-^^ftfti. flrte-**$&£:ftftw:*s 
107^yJS«jSi, * i« ic x *r o , mifc-fi^^ 
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tz ^ - IT # 4 * - h* <t , - K« SHiS VWt 

*> * # * # m & » <o m & flit t , v ^ /v x- v > 

t 7 ifi 1» i£ fit © 

(♦Jo) *«-jlS*<Otei|ft 1 2 ?**c*?i^, ftu £ * 
** /* ? n , ©r^T^'; - n - j* * , j?. — - 

^7r^07t, fen TOMJOlaJ 9 <C8b^fd 
K<0*fe^-ttL*»btlfc^7?' K t ft t5 t « a 7 

rt^n/^s*^;?^ rii a* ^ ? * r rt ifc ft e> n 

to 

(tso ^fptt^OftfftSH 1 2 ? «*t t» mild? 

-r ^ j* ft ife ^ , tf^y^-^Sr&SET'fcaSte^ 

X,te-&^*sfeit£<t> t t 7 7 < 

m m o 

(132; 4* *t- j» # *e ffi » 1 3 1 j>i rt v,> x . tfjfcrf 
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a ^11 « o 

(i33) /rf rr g* * o « a $a 1 3 1 ji k ^ i * t > m ic # 

^T^H'- ^ t *J RMfc ^ ~ ^ £ # * fft 8d & 

AT I* # ^ y - ^ %M8dfe£«ffiK:tie^r«]^^ 
-^L*)*>&il*5rS-A,X'i>*, 7t 7 T 4 i« <H ftf o 
3. $fe>#otfttj7xlfcW 
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*>> O /C o 
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, — «e in x 
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t 7 7 4 






O X ^ A- 
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K Al« * v < 7 7 4 d» P) 


ife til -r c to 
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^ ~? ^ 






* ft 




u - tr ^ p*- 


- K fx ffi 




jt7 74 


fflr « « k: 


*tj#i-r^c<tfx. 


« ft- f» f> n 



^) * ^ #c » o 
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A9 *c je a ft ? 






x. it. 


§e ^ >r * - 












7 T 4 ^ t 


2 0^ 


a / — h ( 


Km ) O 







o-C5 * 1 0 7 ^^A^^fe^ (ppe ) ^ : T ^ ^ 
*>t:|r. u-lT^f * - Kt*-* - KA7 7 -f 
^* t L ft ? o t 7 7 < x 0 5 " 1 0 tf 

^7, £*f>-C£**>Ot-r*>£* 
^^0^-ir^r>f^ - K* dl ^ — * — h' 7 7 4 
<0*a^-UfX. OT*0*H^-^-C 9 t 1 0 0 tt * * ^ 

ft-c^^ttffl^^^^^rc^-r^'f ^ - Kfx, 

rx *> b t- ^ *> o 

U ^» U v <o 9t re v « X i& ^ ^fe Itt ^ ^7 

K *>tx re* ^x:fX-, ^feJ%WP^3.4 3 2.4 9 9 ^ 
K. tx . — *-Kjfc774^W^»tf#Vftft^ 
2ftt% A^^?^ t^*o * tt' 4* 

I& 4.3 1 5.6 6 6 ^<Dife^rx mil 
1 O J£ — — h*t774/^;^t^ttOKft 
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*o v » x c *t h <r> & ft #J f- * * a- o> tfc * » 4> « ^ , 
to *- ■*■ * a, 5rj t * to * ft x /> 2 w> x 5 k u. 
fr-z>>&i8M&<D5B3r&>k:Mh^>^> A * rc *t fa 
a -r *> c t * ; * • ft ^> x , ft * <o 1 ^ * 
K**L*»»cw\.*se»i««*Jw^fc<x4>* ft 
x***«^rx^**^&o»v^**flt*rfe&L ^ 

rc * £t ay * -? r 4 jfi « fit n * rx 9 <o jfe Kt 

«^o«Mtorxt*7cX/x*?^*«* ; *i£#Krx* 0 
tt3*o*Atorx&<*#£i|w::fe\.*X*x* ift « la * W 
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Vti/i^ti^:fn-, l» ^ 5t 3: & 6 ; * *r 2 n * 

t t ^ t „ *A89Hc-^W. » * L *i * -9 

ft * £ , T^**Orife**ll&rcte^*:L*>'b;nX* 
* A, X" *> o Cft?)OftlK^^ttt» fcfcL/C 

te^^itittfti^SDic. * <o * *t & flm 

ua**uxte-^oaMt:*r**0<T*>c, * <o&* 

tli ^Jt'^i tt T fit *J <0 7t ^ T >f ^ fe *_ p> 

ffi:^-s.<Q-ft3E£Mi. *ne>*f7 7x*>rxkfnt*5c3: 
X-*>*3t&»w:*lLXs A J^S'lW^tfct^ 

c h k: fx *> ,> ? e> «: . u^-^to$scWfcti^«J0 5c 

n \/L x o x S? i l < rx ws £ * £ * * * to 

* * 3= U * o 



a- * £ X *7t-7 7 -f A if ifc fil ■ « # t * R> *t * w 
rx *> • ^fj^^f-i, t'i^^Ofr*A'V»l*K: 

tit M8 ^ e> ^ m l , »j*KftaLtfl«<ni«*t 
v fi ft \. tete^ttt^fiitLX&'nTifettOTt 

y T 4 i* # *s #t & U t£ < X U /x F> /x t-*> P> X- ^ 

( stimulated Raman scattering ) V #1 U X 1 

T * sft ik so e> n x \. - * at> v , £*i.*xtff«*f***fl* 

^ ft* a *!» x *> c £ n /x d» 

^ re p 

jfe ^ o B ^rj 

T -i /^tefci^ftiti t t^r—iiD'ijyxB^Ji: 



rx <^S3Bgtf:Jtt«4X^^fe1»%r^^T^^ tx^> 

% ^ W * * * to^j||»rxflHftjKllCw»fl*T& 

C i: X ^ o 

»*»^X4»c t x- *> • 
?p?rc^>5 ic?<o§fcm* $ w ej -c ^ , ^ 
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% q§ <o g g 

i2^BI9fii)fci:l/f<Oil!i^JSBft5K:^«5Li: 
*!6W^JIttt6^77<^AflI«I^v & £ tt 
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» WL X , RA 3 , HA 3 t s 77yJf«j»RA't<0, 

cH6wfli*»W»c-3V^-Cii»l(llw:«iliSii-5 8 

» t > * « 23 . 7T>*»«^RAi . R A * , *5 X 

t * X < x ?^>it«^RA 3 o*^OJ:^K:»ft 
»I»rcfBo-c6ci*u-tfex^ 0 u^-^oJfArc 
x^^fc^ttKo^^fc-a-fc^****^*-* * 
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^ » * % ffl n T , mfc****^***^** 5 * 

# £ 3 *t * . fcrc#&2n**5<c, 3t f8 * * « 

* ffl ix ur * ^5feffrxt>K-C^^«:J:^»c^<l# 1 fc 

♦s -r * c t r * * o 

^t^4. Il»7 T^ftjSLKfi^ttt* 2 o © * 

*;*r-r*&w*»^f&;5x 0 * * ^ w * * t p * 
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jJjr^'T'A'^-T ( fuiisd garnania) O 7 ▼ > 

J H t SJl Hf '> 'J t»«»t»WUt^Sis 

< X A, £ o *> , J^***A'T = T«»^*C % Ttc 

§SWoaiigfrcin^bn6jt7 7</^tyjo 
7^>?Jf#»<OT,'N^ h »e B ^ it; « IK v> c 

t t $ % a 

tlttttXO^ftftijlTHi^d'N 7^r>»: 
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^fi«ft6o K - 7* 3 ft It » ft •> 'J o y yv T 
> » 8* & *J ?3 #> ft s »20K:«fct»ai$ft 

O W * «fl & 1 . 0 * > ^ ;* h o-aj: o^Jt'fr & 
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<0 7 t > HI « » RA n , IBf 

/^HB^^y > h 1 3t^/1 4 t <o W t& 

* < , 1 ^ <D Sg £ # 1 Oa>e>Sfe£LK:rf 

> ;/» ^ * ^ *i % f& O it 36 & 3? 1 0 W-s^W Jix 

()*<'.> 9-T>jbJfe£flM 0 *: tt* #J * 
81 f£ £ 1 OoWo»ft^^fli«K:j;ot: % 
fI^O*«tottJra**«<0**?T<o-};6 N * r* fl- 
an *8 ffl h *ir*A-**ia<oi»*fc*fTrj:<o'3 * , 
ftt^«^3h6o « £ S3 1 Oorwoffl^;*^* 

o * a* fr rx n % m * * h MO l itit^?>ia 



tt fa K ft * „ C <D C h , -t-K-f 

^/5fc*d^^«i^r^U7t*4B3%r i *W-m,iJ: < 
#«^**«fT*i* fr ix < 

o.2 5 ^ i: 0 ft < n f) rx^ x o k:, # 3& *fc «t 

u y k x -y- — h . is — y * * — ki o ^ s? a t 



N - 1 0 0 R 
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RA<o»Ti.i a m -& *&mm w &tL ^ * & 

o « » * * ♦* J6 » ft * o "C fc < * £ T o SI *r 
3S*K!X aitfgsixfco *L> n< 

O ffi * d» ft < ft: o 0 v S<ft:o7j:0gEl&T ; 6* 
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